The implementation and the development of green technologies is an essential way to ensure the transition from traditional economy model to the green growth. The purpose of the article assessing the importance of green technologies development in the European Union and Lithuania, to identify the trends associated with the development of green technologies. To achieve the purpose statistical data analysis had been conducted. Green technologies development can be seen in the European Union and Lithuania in 2008-2017 year period. But it should be noted that there are huge differences in adoption of these technologies among the countries of the European Union. These differences can be explained by the lack of financial resources and governmental support, differences in installed green technologies or involvement in such activities.
Introduction
Over the last decades, there has been recognized that traditional economic models should be replaced or reformed in order to address environmental issues (such as climate change, biodiversity losses, water scarcity) and key social and economic challenges. Technological innovations are a crucial component of a green economy transition , and there is an urgent need to develop and implement the green technologies into the existing facilities, especially in the developing countries (Li et al., 2015) . The role of low carbon energy technologies for achieving green growth is underlined by the International Energy Agency (IEA, 2009 ).
The highest growth rates have been recorded in Malta and Cyprus; because these two countries have started install green technologies in 2010.
The research results, which reflect the state of the green technologies development have theoretical and practical value and can be used for further research or educational purpose, as well as for the development of recommendations to promote green technologies.
Theoretical provisions of the importance of the green technologies
Green economy and green development has become an important trend globally because it incorporate in economic growth such issues as global climate change, resource shortages, and environmental pollution. Gibbs and O'Neill (2017) assume that a concept of a green economy has led to a policy focus upon the potential for change to existing socio-economic development pathways. According to Lindman, Söderholm (2016) , the green economy policy discourse recognizes the importance of actively promoting investments in new technologies that can open up the energy sector from the incumbent and typically less sustainable technologies based on fossil fuels and other energy resources that are non-renewable. According to Droste et al. (2016) any economic strategy will require investments, but the normative green economy vision needs both private and public investment to be steered towards greener and fairer strategies. It is therefore recognized that such investments have to be "supported by targeted public expenditure, policy reforms, and regulation changes" (UNEP, 2011, p. 16 ) which stresses the role of government intervention. Yang et al. (2019) underline, that many countries have highlighted green development as an important measure for the promotion of regional sustainable development. The European Union has adopted technological and market-driven approaches to achieve green industries and low-carbon development. But it should be emphasized that in the European Union there is no singular green economy strategy, aspects of green economy are integrated in other sustainable development, energy, lowemission, and resource efficiency strategies . In Lithuania's strategy "Lithuania 2030" have been separated three main priorities: smart society, smart economy and smart governance. It should be noted that there is emphasized that attention will be paid to create an economy that is flexible and able to compete globally, generating high added value and based on knowledge, innovations entrepreneurship and social responsibility as well as green growth. Schanesa et al. (2019) separate that growth and innovation in Europe are stimulated by these key factors: high level of technological advancement in the field of energy efficiency, more resource-efficient consumption and production patterns, innovation and large scale market mechanisms, technology transfer, the growth of global product agreements also supports the move towards resource efficiency.
World Bank (2012) argues that green policies can contribute to growth through four effects: an input effect (increasing production factors), an efficiency effect (bringing production closer to the production frontier), a stimulus effect (stimulating the economy in times of crisis), and an innovation effect (accelerating development and adoption of technologies). Meanwhile, Wanner (2015) emphasize that in the green economy/growth discourse that there is no 'one size-fits-all' prescription for green growth strategies as there are different contexts of policy and institutional frameworks, economic and political circumstances, levels of development, and economic and environmental interdependencies, which also mean that "advanced, emerging, and developing countries will face different challenges and opportunities" (OECD, 2011, p. 10) . As stated in UNEP (2011), in order to enable the economy transition towards a green economy, there is a need to mainstream environmental and social integration, ensure public and private financing, and sustainable trade process; products should fully cover all related costs. Also there is a need of development of innovation and technologies transfer process. It should be noted, that indicators for assessment of green economy should be also proposed. The relation between green economy and green technologies development is presented in Fig. 1 . Technological innovations are a crucial component of a green economy transition ; there is an urgent need of developing and implementing such kind of technologies in the existing facilities, especially, according to Li et al. (2015) , in the developing countries because they face the lack of green technologies implementation. Yang et al. (2016) , Chen et al. (2006) define green technologies as hardware or software innovation and relates them to green products or processes. These innovations also encompass innovations in energy saving, pollution prevention, waste recycling, green product designs, or corporate environmental management processes. The role of low carbon energy technologies for achieving green growth is underlined by the International Energy Agency (IEA, 2009). Dean, McMullen (2007) , Demirel et al. (2019) emphasize the role of investments into environmentally sustainable technologies. These investments are crucial in order to address environmental issues and facilitate the shift toward low carbon economy. Constantini, Mazzanti (2012) , Ghiseti, Quatraro (2013) highlight the role of investments in green technologies in restoring the competitiveness of economies, creating competitive advantages and providing new jobs, especially in advanced economies. Leoncini et al. (2019) investigate the relationships between green/non-green technologies and firm growth with particular focus on the corporate life cycle and find out that environmental technologies exert superior effects on the rate of growth compared to non-green technologies.
Green economy

Green
The use of green technologies could help to control environmental pollutions and enhance resource recovery; lead to better environment management system and achieving green economy (Styles et al., 2009 , van Loon-Stennsma et al., 2014 , Li et al., 2015 . It should be noted that many local industries and enterprises lack access to green technology. This lack is explained by the fact that institutional, regulatory, and financial barriers have influence in creating or even extending technological barriers and disturbing the process of new technology creation. According to Li et al. (2015) , if countries do not deal with these barriers, green technologies won't be created; so in the future, it would be even more difficult to undertake different environmental issues, such as climate change, loss of biodiversity, and others. According to Lindman, Söderholm (2016) , introduction of new green technologies following R&D efforts will affect future innovations through different learning processes, for example, learning by doing, learning by using and vice versa. This process will lead to the re-development of a technology. It should be emphasized, that an important reason for the existence of such feedback effects is that experiences of the production and use of a technology often lead to the encountering of new problems and the discovery of new opportunities. According to Yang et al. (2019) , remarkable positive effects on the efficiency of industrial green development also have such factors: technological progress, industrial scale, R&D input intensity, and industrial output per unit energy consumption. These authors also emphasize the role of economic development level on developing green economy. Studies of Miao et al. (2017) , Zuo et al. (2017 ), Feng et al. (2018 show that technology innovations have impact on green development by reducing the environmental pollution and increasing the efficiency of natural resources. Five dimensions of economic development level, industrial structure, high and new technology, urban scale, and environment have a positive influence on green industrial development (Yang et al., 2019) . According to Popp et al. (2007) , public policy plays an important role in the adoption of environmental innovations and technologies. R&D subsidies are necessary in order to promote implementation of environmentally beneficial technologies.
This financial dependence of green innovation to public subsidies has been also confirmed by De Marchi (2012), Belin et al. (2011) . Other drivers that have impact on development of technologies are organizational capabilities and customer demand for environmentally friendly products.
To sum up, technology innovation is the most critical driving factor of green development through enhancing the efficiency of natural resources or reducing the environmental pollution. But, many local industries and enterprises lack access to green technology. Institutional, regulatory, and financial barriers further exacerbate technological barriers by preventing the creation of new technology. If these barriers are not dealt with and green technology is not created, it will be even more difficult in the future to address different issues (climate change, loss of biodiversity, and other environmental problems) enhancing economic growth. The green economy meaning is consisting from many components and not everywhere in scientific literature or governmental strategies used this term. There are still needed lots of changes in all economies to become green orientated.
Analysis of green technologies development in the European Union
Part of green economy is usage of less polluting resources that are green technologies and also which are renewable. That is why so important European strategies in usage of renewable resources. In order to analyze green technologies development and identify main challenges related to this process, statistical data analysis was conducted. Indicators related to green technologies implementation and development was analyzed. The data statistics was taken from Eurostat, IRENA web sites because of the data availability for all EU countries. Such data for the period of 2008-2017 year were analyzed: the share of energy from renewable sources, the share of energy from renewable sources in transport, the share of energy from renewable sources in electricity, the share of energy from renewable sources in heating and cooling. According to this data, there was evaluated an increase rate of share of energy from renewable sources in different sectors during the period of 2008-2017, and all countries members were ranked axccording estimated increase rate. Also analysis of using different technologies for electricity production and the installed capacities during the period of 2008-2017 have been conducted. There have been also analyzed employment in the different bioenergy markets, overall turnover in the different bionergy markets in the European Union. It should be noted, that despite variety of green technologies, but main statistical data is accumulated just related to renewable resources and its technologies. So, in order to analyze green technologies development trends in EU and Lithuania, statistical data analysis on renewable resources was conducted. Studying statistical data on the renewable energy in Europe it can be seen (see Fig.2 ) that some countries are still far away from green economy concepts implementation. Although all EU members have agreed to achieve goals which are stated in Strategy 2020 on renewable energy sources. Sweden is the leader producing and using renewable energy sources -54.5% of its energy was produced by using renewable sources in 2017. Moreover, the use of renewable energy sources in Sweden increased from 45.22 % in 2008 to 54.5 % in 2017. Other countries leading in producing and using renewable sources in its gross final consumption of energy are Finland (41%), Latvia (39%), Denmark (35.77%), and Austria (32.56%) in 2017. Lithuania has exceeded the plan of 23% named in the strategy and in 2017 has already reached 25.8% of energy from renewable sources. The lowest proportions of renewable sources used for producing the energy are in Malta (7.17%) and Netherlands (6.6%). But it should be noticed that in Malta production of renewable energy sources has increased significantly from 0.2 % in 2008 to 7.17 % in 2017, the total increase during this period was 3485 %. Each EU Member State has stated own targets of renewable energy sources related to Europe 2020 strategy. As it can be seen from The share of renewable energy consumption in the EU as whole reached 17.5 % in 2017, an increase of 0.5 % comparing with previous year or 55 % increase comparing with 2008. Such an increase in renewable energy source production gives a hope that 2020 goal will be reached in nearly all states. EU average consumption of renewable energy is stated 20 % in the strategy 2020. There are some states that are very close to their target and definitely will reach it by 2020. On the other hand, some countries are still far away from their stated goals. That would be Ireland with -5.35%, France with -5.7% and Netherlands with -7.4% from stated goals in the Europe 2020. Although Lithuania already reached the target, but the planned percentage was not really impressing and are still needed lots of alterations in economic system to reached higher results.
In table 1 there are provided data from conducted analysis of the changes in using and producing energy in transport, electricity, heating and cooling during the period of 2008-2017 in the European Union. In order to evaluate increase rates, countries are ranked according conducted analysis. As it can be seen from Table1, during the analysed period shares of energy renewable sources in energy, in electricity and in heating and cooling have increased significantly in Malta. It should be noted that in Lithuania a share of renewable sources in transport have decreased during this period. Although Sweden is a leader in energy production from renewable sources, but during 2007-2018 period, the increase in share was not so significant; only by increase in shares of energy renewable sources in transport, Sweden can be ranked as 6 comparing with other European Union countries and the European Union as a whole. It should be noted, that despite an increase of renewable resources consumer in transport and heating and cooling sectors, these sectors are still lagging compared with electricity sector. In 2016 only Austria (10.6%) and Sweden (30.3%) had reached the target to use 10% of bioful in transport until 2020. In Lithuania, this measure have reached only 3.6%.
In order to compare the use of electricity generation sources from different types of technologies, in Fig. 3 and Fig. 4 there are compared the cases of Lithuania and the European Union.
In Lithuania (see Fig. 3 ) electricity most often is produced using wind technologies (54%), and renewable hydropower, but there is a lack of marine technologies. In the European Union the amount of used renewable hydropower and wind technologies are almost the same: respectively -37% and 32%. Analyzing the changes in producing electricity using various types of renewable sources during 2008-2017 period in countries of the European Union, it can be said that there are huge differences. Austria has stopped using geothermal technologies during this period. A decrease in using hydropower has been seen in these countries: Denmark (-27%), Ireland (-25%), Latvia (-18.6%), Belgium (-15%), Sweden (-10%), Finland (-7.8%), Italy (-6.3%), France (-5%). Generated electricity using renewable energy technologies increased almost 69% in the European Union. This measure have most increased in Malta (44366%), Cyprus (2726%), because these countries have just started producing energy by using renewable technologies in 2009 or 2010 years. The increase also has been noticeable in Estonia (673%), UK (281%), Lithuania (246%), Poland (245%), Greece (159%), this increase is above the average increase of the European Union. Slight increase is seen in Slovenia (17%) and Sweden (9%). As it can be noticed from Fig. 5 , Lithuania has usually been installed wind technologies capacities, bioenergy and renewable hydropower technologies capacities have increased in the same speed. And still there is a lack of installed capacities in order to use marine technologies. Analyzing installed capacity in 2017 in the European Union, it can be said that the highest renewable energy is wind -38% of installed capacities. Installed renewable energy technologies capacities have increased in the European Union almost twice -105% -during the period of 2008-2017. Meanwhile, such technologies capacities have increased almost 325% in Lithuania. The most significant increase has been noticeable in Malta (57450%) and Cyprus (2932%), because of the lack of these technologies before 2009.
The energy dependency of the European Union countries is also much closed related to green technologies development. The energy dependency is defined as net energy imports divided by gross inland consumption. According to the data, net exporting countries can be identified: Latvia (-58.7%), Estonia (-54.3%), Netherlands (-34.7%), Croatia (-21.8%). Lithuania can also be assigned as net exporting country, but the rate is insignificant and seeks only -2.9% of total biomass. The import dependency of the European Union states is only 4.1% for bioenergy, which compares favorably to the import dependency for fossil fuels, which is close to 90%. Bioenergy remains a local source of energy in the European Union. It is also notable that bioenergy has decreased it imports´ dependency since 2015, from 4.4% to 4.1%. It is clear from these figures that trade of biomass takes place primarily between EU Member States. This underlines the necessity of harmonized sustainability criteria and quality standards to ensure a fair bioenergy market within EU Member States.
An important measure analyzing economic issues related with green technologies development is direct and indirect employment in the different renewable energy sectors. It should be noted that bioenergy is the largest renewable energy source in terms of direct and indirect employment, accounting for 659.600 jobs in the solid biomass, biofuels, biogas, and renewable municipal waste sectors in the European Union. Relying on feedstocks from agriculture and forests, biomass is relatively job-intensive in comparison to other types of energy. For instance, it generates ten times more jobs than nuclear energy for each unit of energy produced. Also, bioenergy is largely produced in rural areas and thus has a positive impact on the income of farmers and forest owners. Only 2.27% of the European Union employees employed in renewable energy sectors are working in Lithuania. The biggest part of them have been employed in liquid biofuels sector (9 200 employees or 61.33% of all employed workers). The biggest parts of employees employed in different bioenergy sectors in the European Union are in Denmark (16.2%), France (11.3%), Poland (9.7%), Romania, . These six countries accounts for 52.45% of all European Union employment in sectors related to renewable resources.
Another important measure related to green technologies development is overall turnover. In 2015, the overall turnover of bioenergy represented 56 billion € in the European Union. Solid bioenergy experienced strong growth in recent years with an increase in turnover from 25 billion € in 2010 to around 32 billion € in 2016 in the European Union. With this amount, the European Union is the global leader in bioenergy. In Lithuania overall turnover of bioenergy represented just 570 million € or almost 1% of total European Union turnover. It should be noted that almost 51% of these turnovers have been generated in biofuels sector and 45.6% in solid biomass sector. Renewable municipal waste and biogas have generated only 3.5% and 1.7% of all Lithuania's turnovers of bioenergy. The largest parts of overall turnover of bioenergy of the European Union have been generated in Denmark (22.4%), France (14.3%), Sweden (8.2%), and Italy (8.1%). These four countries accounts for 53% of overall turnover of bioenergy in the European Union.
In November of 2018, European Commission (COM, 2018) adopted a strategic long-term vision for a prosperous, modern, competitive and climate neutral economy by 2050 -A Clean Planet for all. The strategy will require scaling up of technological innovations in energy, buildings, transport, industry, and agriculture. It shows how Europe can lead the way to climate neutrality by investing into realistic technological solutions, empowering citizens, and aligning action in key areas such as industrial policy, finance, or research -while ensuring social fairness for a just transition.
The long-term strategy looks into the portfolio of options available for Member States, business and citizens, and how these can contribute to the modernization of economy and improve the quality of life of the European Union members. The strategy seeks to ensure socially fair transition and enhances the competitiveness of EU economy and industry on global markets, securing high quality jobs and sustainable growth in Europe, while also helping address other environmental challenges, such as air quality or biodiversity loss. The document describes climate neutral economy and required joint action in seven strategic areas: energy efficiency; deployment of renewable; clean, safe and connected mobility; competitive industry and circular economy; infrastructure and interconnections; bio-economy and natural carbon sinks; carbon capture and storage to address remaining emissions.
To summarize, it can be seen green technologies development in the European Union and Lithuania in 2008-2017 year period. But it should be noted that there are huge differences in adoption of these technologies among the countries of the European Union. These differences can be explained by the lack of financial resources. Not all types of green technologies are installed in all European Union countries. Moreover, some countries are far away from others of developing green technologies, while, others still are facing difficulties. Lithuanian situation shows that there are not enough of attention and ambitions to expand growth of renewable resources and other green technologies in the country. Although there are some projects and initiatives, but there is lack of governmental support and ambitious planning. There should be placed more attention to green economy development in Lithuania from the business side, but it is possible only with more governmental support and attention.
Conclusions
Huge differences exist in development of green technologies in the European Union and Lithuania. Only 11 European Union countries members had reached targeted goals on the share of energy production and use from renewable sources. It should be noted that bioenergy remains a local source of energy in the European Union. Different kinds of green technologies have been installed in the European Union, and it is seen a decrease in using hydropower technologies. Six countries (Denmark, France, Poland, Romania, Spain, and Finland) accounts for 52.45% of all European Union employment in sectors related to renewable resources, but only four countries (Denmark, France, Sweden and Italy) accounts for 53% of overall turnover of bioenergy in the European Union.
Although Lithuania had reached targeted goals on the share of energy production and use from renewable sources, but it is behind other European Union countries in adoption green technologies. It should be stated, that in Lithuania there is still a lack of marine technologies. Though, Lithuania is not bioenergy dependent, but this rate is insignificant. Employment in the different renewable energy sectors accounts only for almost 2.27% of total EU employment and overall turnover of bioenergy accounts only for 1% of total European Union turnover. The more ambitious governmental planning and support in Lithuania would help to expand more green economy prevalence.
Main challenges on green technologies development are related with insufficient use of renewable resources in transport and heating and cooling sectors, huge differences in installing renewable energy capabilities, lack of financial resources, and lack of governmental support.
